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ABSTRACT: 

PURPOSE: To electrically insulative fine wires from outer 
environment while 

conserving the strength of the wires by a method wherein an 
insulating fine 

wire is wound around a conductive fine wire protruded from the 
central part of 

multiple through holes made in a capillary . 

CONSTITUTION: An initial ball 13 is formed by releasing the first 
and second 

clampers 9 and 3 to melt down a conductive wire 1. A capillary 2 
positioned 

above an electrode 10 is lowered to perform the pressure fixing step. 
At this 

time, a nonconductive fine wire 4 is bonded onto the initial ball 13 
together 

with the conductive wire 1. When the capillary 2 is lifted by l-10mm 
to be 
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turned, the nonconductive fine wire 4 is wound around the conductive 
wire 1 to 

be electrically insulated. Next, after moving the capillary 2 to an 
outer 

connecting terminal 7 to be brought into contact therewith, the 
nonconductive 

fine wire 4 is cut off. Through these procedures, the strength of 
the wires 

can be increased while enabling the electrical contact between the 
two fine 

wires during the molding step to be avoided. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture approach of the semiconductor device 
which connects the electrode pad formed on the surface of the semiconductor integrated circuit, and the 
circuit pattern (the circuit pattern formed in the lead of a leadframe, and a ceramic substrate or a resin 
substrate front face is only hereafter called an external connection terminal.) formed in the lead of a 
leadframe, and a ceramic substrate or a resin substrate front face with a conductive thin line (it considers 
as a wire hereafter.). 
[0002] 

[Description of the Prior Art] It is main on the wirebonding technique which connects the electrode pad 
formed on the surface of the semiconductor integrated circuit, and an external connection terminal with 
a conductive thin line, and there are three kinds of them, a thermocompression bonding method, an 
ultrasonic-bonding method, and an ultrasonic concomitant use thermocompression bonding method. 
[0003] In a thermocompression bonding method and an ultrasonic concomitant use thermocompression 
bonding method, the bonding tool called the capillary which has a through tube is used, and the bonding 
tool called the bonding wedge which consists of a through tube and the sticking-by-pressure section is 
used by the ultrasonic-bonding method. Through and wirebonding are performed in a wire into the 
through tube of said bonding tool. 

[0004] And drawing 4 is the explanatory view of the conventional bonding approach and it is the 
bonding tool with which 2 is called a capillary, 1 1 is the fixture a bonding pad and whose 7 the 
maintenance base and 10 are external connection terminals for a semiconductor device and 12, with 
which 9 is called a clamper and which presses down a conductive thin line. 
[0005] Here, the approach of ball bonding using the bonding tool called the capillary used by the 
thermocompression bonding method and the ultrasonic concomitant use thermocompression bonding 
method using drawing 4 is explained. 

[0006] Carry out insertion maintenance of the wire 1 first at a capillary 2, the lower limit of a wire 1 is 
made to project more slightly than the lower limit of a capillary 2, the protrusion edge is heated by 
electric discharge, and the initial ball 13 is formed. After locating a capillary 2 above the electrode pad 
10 formed in the front face of a semiconductor integrated circuit 1 1 in this condition, a capillary 2 is 
dropped and sticking by pressure performs the 1st bonding. Next, after raising a capillary 2, it is made to 
move in the direction of the external connection terminal 7 which is the 2nd bonding location, and is 
made to descend toward the 2nd bonding location. And a wire 1 is crushed on the lower limit edge of a 
capillary 2, and bonding is performed for the external connection terminal 7. Then, after raising a 
capillary slightly, a wire 1 is held by the upper clamper 9 of a capillary 2, and it is made to go up with a 
capillary 2. As a result, tension joins a wire 1, and it fractures from near the 2nd bonding area. A loop 
formation 8 is formed in these the actuation of a series of. After spheroidizing the lower limit of the wire 
1 again projected from the lower limit of a capillary 2 after that, a clamper 9 is made to release and a 
bonding activity is newly done. 
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[0007] After performing wirebonding, said semiconductor device moves to the resin seal process called 
a mold process. Hereafter, easy explanation of a mold process is given by drawing 5 . It is the 
maintenance base called the die putt whose 12 the injected hole called the gate for upper metal mold and 
16 to flow the Shimokane mold, and for 14 make resin, as for 15, flow and 1 1 hold a semiconductor 
device, and holds a semiconductor device. A punch 15 and female mold 16 are opened first, a 
semiconductor device 1 1 and its maintenance base 12 are installed in the interior of metal mold, after 
that, metal mold 15 and 16 is closed, from the resin injected hole 14, thermosetting or thermoplastics is 
poured in and mold is performed. And ************ w hich opened metal mold 15 and 16 and was 
fabricated is taken out after hardening for [ for / 1 minute / - ] 5 minutes. 
[0008] 

[Problem(s) to be Solved by the Invention] Although the increment in the number of electrodes or the 
number of terminals by the side of an external terminal is progressing by high integration of a 
semiconductor integrated circuit, and multi-functionalization in recent years, between external 
connection terminals must be connected with the electrode pad which must arrange the external 
connection terminal in the location which detailed-ization by the side of an external connection terminal 
is behind, and kept away from the semiconductor integrated circuit, and was formed on the 
semiconductor integrated circuit front face using a long wire as everyone knows rather than detailed- 
ization by the side of a semiconductor integrated circuit. Therefore, in the mold process after a 
wirebonding process as shown in drawing 5 , since the wire is long, when thermosetting or 
thermoplastic resin is made to flow in metal mold, it is washed away by the wire by resin and the fault 
wires contact or a wire goes out with the inflow pressure of resin is produced. Moreover, dispersion in 
the loop shape generated for dispersion in the mechanical contact resistance of wirebonding equipment 
and a wire also poses a big problem. By the conventional bonding approach, since [ this ] dispersion in 
the height from the front face of a semiconductor integrated circuit to the highest place of a loop 
formation is about 100 microns, we are further anxious about faults, such as wire reinforcement and 
contact of the wire by the flow of a wire. 
[0009] 

[Means for Solving the Problem] It is characterized by to manufacture the semiconductor device which 
insulates a wire with an external environment electrically while the semiconductor device concerning 
this invention twists an insulating thin line timely, performs wirebonding and maintains the 
reinforcement of a wire at the surroundings of the conductive thin line made to project from the through 
tube of a center section by carrying out wirebonding, installing two or more through tubes of a capillary, 
and arranging a conductive thin line to the through tube of a center section, it arranging a non- 
conductive thin line to other through tubes, and rotating a capillary at the time of wirebonding. 
[0010] 

[Example] Hereafter, ******** explanation of the example of this invention is given in drawing. 
[001 1] Drawing 1 shows the example of this invention and is drawing of the capillary which is a 
bonding tool for a thermocompression bonding method and ultrasonic concomitant use 
thermocompression bonding methods. On these specifications, the through tube of a capillary explains 
by being three things. A sectional view when drawing 1 (a) cuts the top view of the capillary of this 
invention and drawing 1 (b) cuts the A-A part of drawing 1 (a), and drawing 1 (c) are the detail drawing 
of the second clamper section of the bonding tool of this invention. 

[0012] Only the non-conductive thin line 4 introduced into the through tube 5 with the wall of a 
capillary 2 by making it move caudad from the upper part as shown in drawing 1 (c) unlike the clamper 
9 of the former [ clamper / 3 / for whom the bonding tool 2 is equipped with the second clamper 3 as the 
2nd clamper in the center section, and the through tube 6 is prepared as the capillary tube of the former / 
core / the / second ] can be clamped or cut. And the conductive thin line 1 passes along the inside of the 
through tube 6 in the second clamper 3, and it can press down by 9 called the first clamper of the 
capillary upper part timely. And two or more through tubes 5 are allotted to the side face, the non- 
conductive thin line 4 passes along the inside of the through tube 5, and it joins by 8 which is equivalent 
to the outlet of a through tube. These can be pressed down or cut by moving the second clamper 3 up 
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and down, a s ************ is [ how ] also conventionally possible and being previously stated by the 
clamper 9 like said conductive thin line. On these specifications, the capillary tube with three through 
tubes is specified in drawing 1 and drawing 2 . 

[0013] A gold streak, an aluminium wire, copper wire, or those alloys are used for the conductive thin 
line used for these. Moreover, as a non-conductive thin line, a polyethylene line, a vinyl line, a 
polyimide line, etc. are raised. 

[0014] Drawing 2 is an explanatory view at the time of actually using it, having attached the bonding 
tool 2 of drawing 1 in wirebonding equipment. Open the first clamper 9 and the second clamper 3 wide 
first, carry out melting of the conductive thin line 1 to ** what conventionally, and the initial ball 13 is 
made to form, and after locating a capillary 2 above the electrode pad 10 formed in the front face of a 
semiconductor integrated circuit 1 1 in the condition, you drop a capillary 2 and make it stuck by 
pressure. The non-conductive thin line 4 is also made to adhere to an initial ball together at this time. At 
this time, a total of three thin lines will be extended from the initial ball. Then, a capillary 2 is raised by 
about 10mm from 1mm, and a capillary 2 is rotated like drawing 2 . this time - a hand of cut ~ right and 
left - although whichever is sufficient, as for a rotational frequency, it is desirable to consider as the 
between from 1 to 30. It means that pre-insulation of the conductive thin line 1 was carried out as a 
matter of fact by being wound around the non-conductive thin line 4 by this more electrically than the 
exterior. Next, it has in the external connection terminal 7 which is the 2nd bonding location, and goes, 
and a capillary 2 is dropped toward the external connection terminal 7 as it is. And after the external 
connection terminal 7 contacts a capillary 2 like drawing 3 , the non-conductive thin line 4 is cut by 
taking down the second clamper 3. Then, after raising a capillary 2 slightly, a wire is held by the upper 
first clamper 9 of a capillary 2, and it is made to go up with a capillary 2. As a result, tension joins a 
wire 1, and it fractures from near the 2nd bonding area. A loop formation 14 is formed in these the 
actuation of a series of. The first clamper and second clamper of a capillary are opened wide again after 
that, and same actuation is performed. When the example which used the object of a polyimide system 
as a gold streak and a non-conductive thin line as a conductive thin line is given, when the perpendicular 
tensile strength (generally called pull reinforcement) of a gold streak was about lOg however, the 
approach of this invention is used, by the conventional approach, it is the manufacture approach that the 
wire set to lOOg or more can be stretched. 
[0015] 

[Effect of the Invention] As mentioned above, while raising the reinforcement of a wire by having two 
or more said through tubes, and rotating the capillary tube in a bonding tool with the through tube which 
lets a wire pass according to this invention, when wires contact in a mold process, electric contact can be 
prevented by having covered the wire. By the conventional approach, what was about pull on-the- 
strength lOg can manufacture the semiconductor device which takes out the reinforcement which 
exceeds lOOg by this invention. 

[0016] since [ moreover, ] contact evasion became easy by covering - the thing of the former [ length / 
wire ] - 3mm [ 1mm to ] growth - manufacture of a long semiconductor device is possible. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] It has two or more leads or the circuit pattern electrically estranged from the elongation 
aforementioned semiconductor integrated circuit and said supporter to the radial toward the supporter 
which supports a semiconductor integrated circuit and it at least, and said supporter. The electrode pad 
formed on the surface of the semiconductor integrated circuit, and the inner lead of a leadframe, A 
conductive thin line is set inside said through tube to through and the semiconductor fabrication 
machines and equipment to connect using the bonding tool which has a through tube for the circuit 
pattern formed in the ceramic substrate or the resin substrate front face. The manufacture approach of 
the semiconductor device characterized by using a bonding tool with two or more aforementioned 
through tubes, and manufacturing the semiconductor device which has the conductive thin line which 
twined two or more non-conductive thin lines around the conductive thin line, and was covered. 
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